Highly deproteinized natural rubber (HDPNR) latex was prepared by incubation of highammonia latex (HA-latex) with proteolytic enzyme in the presence of surfactant (s) followed by concentration with centrifuge. The nitrogen content of HDPNR was less than 0.02%. The potential of Type I allergy was evaluated by passive cutaneous anaphylaxis reaction test (PCA tests) and Enzyme-linked immunosorbent assay (ELISA). Antibody was not detected in the serum of animals sensitized with HDPNR latex by these two test.
INTRODUCTION
Natural rubber (NR) contains about 6% nonrubber components such as proteins, lipids, carbohydrates and ash. Proteins on the surface of rubber particles are believed to be surfactants to stabilize latex. Recently, it was reported that rubber products from NR latex, especially rubber gloves, caused Type I immediate hypersensitivity allergic reaction which sometime resulted in anaphylaxis),2). FDA issued a document that extractable proteins in latexproducts were responsible for the allergic reaction and recomended to remove proteins or to protect the surface of latex-products not to elute proteins3~.
The authors have done a series of work to eliminate proteins from field latex (FL) and HA latex by a combination of the proteolytic 562 enzyme and surfactant (s), where the former decomposes proteins and the latter washes proteins out by centrif ugation4~. This course of processes successfully provided HDPNR containing 0.01-0.02% nitrogen (0.06 to 0.12 protein).
In addition, the authors examined the evaluation of Type I allergy induction activity and antibody formation level of the HDPNR as well as the analysis of proteins removed from HAlatex. for detection of the antibody of each rubber latex.
The female Hartley guinea pigs were sensitized by intracutaneuusly administrating 0.2 ml of each sample solution up to ten times in twenty (20) days. On the 21st day, blood was collected from each sensitized animal and serum was separated as antibody sample. For positive and negative control, egg albumine and physiological saline were used, respectively.
1.5 ml of each sensitization sample was dried on a Petri dish. Thereafter, 5 ml of physiological saline was added to the each dried sample, followed by incubation at 40t for 24 hrs to obtain an extract as the challenge antigen. 0.5 ml of the extracts were mixed with 0.5 ml of 1% Evan's Blue solution and the resulting mixture was intravenously injected into each animal which was intradermal injected with 0.1 ml of the said serum dilutions 24 hrs in advance. After 30 min, the body surface of animals were observed as to whether or not dye diapedetic spots appeared for the rubber latex antibody. The same procedure was carried out for positive and negative control groups. c.
Evaluation of cross-reaction The serum of the animals which were sensitized by HA-latex was intracutaneously inoculated into other animals as described above. After 24 hrs, each mixture containing the extract and the dye was intravenously administrated to the animals for evaluating dye diapedetic spots on the body surface of the animals. 2.3 EVALUATION OF ANTIBODY TITER The evaluation of antibody formation in the serum was carried out by enzyme-linked immunosorbent assay (ELISA) 5)) a.
Preparation of antigen solution After drying 40 ml of each latex used for allergy reaction, 350 ml of distilled water was added to each dried sample, followed by shaking reciprocally at 40t for 24 hrs in order to obtain the extracts.
After lyophilizing such extracts, 2 ml of distilled water was added to prepare an antigen solutions. b. Measurement of antibody titer Each antigen solution was diluted with 0.05 M carbonate buffer (pH 9.5). 50pl of the each diluted solution was introduced to each well of the microtiter plate for ELISA and was incubated at 4 °C overnight. After washing the plate with phosphate buffer saline containing 0.05% Tween 20 (PBST), 1% skim milk solution was added 100 p 1/well and incubated at room temperature for 2 hrs and then washed with PBST. The plasma diluted 1:500 in PBST was added 50 p1/well and incubated at room temperature for 30 min. Biotin-Rabbit anti guinea pig IgG (H + L) (Vectastain Co.) was added 50p 1/well and incubated at room temperature for 30 min. Avidin-Biotin complex (Vectastain Co.) was added 50 p 1/well and incubated at room temperature for 15 min. The mixture (l:1) of ABTS* solution (Vectastain Co.) and peroxidase solution (Kirkegaard & Perry Laboratories Inc.) was added 100 p1/well and incubated at room temperature for 5 min. Between these processes, the plate was washed out with PBST. After this course of procedure, the absorbance of each well was measured by Microtiter plate reader (Bio rad Co.). The antibody titer was indicated by the maximum dilution ratio of positive reaction. *ABTS =2
,2'-azino -di (3 ethylbenzthiazoline sulf onate) 
EXTRACTION OF PROTEIN
The rubber films prepared from HDPNR latex and HA-latex were cut into small pieces and extracted with distilled water at 40'C reciprocally. (0.4g rubber/5ml DW)
RESULTS AND DISCUSSION

RESIDUAL PROTEIN IN SERUM AND HDPNR
The protein content in the latex-serum after the first centrifugation was analyzed. 4507 a g/ml protein was found in the latex-serum from deproteinzed HA-latex and 2702 jig/ml in one from untreated HA-latex. The molecular weight distribution of these proteins in the latex-serum was analyzed by ultrafiltration using a membrane. The proteins having the molecular weight less than 10,000 were found to be 90.9% for the proteolytic enzyme/surf actant (s) system, while those of the untreated HAlatex gave 68.9%. These findings indicate that the treatment with the proteolytic enzyme/surfactant (s) acts synergistically to decompose and wash the proteins in latex and remove proteins effectively from rubber particles.
The extractable proteins residue in rubber film from HDPNR was analyzed by the Lowry microassay (Table 1) . It is clear that waterextractable proteins decrease remarkably in the film from HDPNR.
3.2 ALLERGIC POTENTIAL OF LATEX HDPNR latex did not show the reaction of Type I allergy in the PCA tests. On the other hand, HA-latex as well as egg albumine caused the reaction of Type I allergy ( Table 2 ). The allergy cross-reaction tests revealed that HDPNR antigen did not give positive reactions with sensitized serum (HA-latex serum).
3.3 ANTIBODY FORMATION LEVEL OF LATEX Antibody titer in the serum sensitized with HDPNR latex or HA-latex was examined by ELISA. Antibody was not detected in the serum of animals sensitized with HDPNR latex as well as the negative control, while the antibody formation was detected in that sensitized with HA-latex ( Table 3 ). The range of the antibody formation level was from 1:100 to 1:1000.
CONCLUSION
The proteolytic enzyme/surf actant (s) system for deproteinization was found effective to remove extractable proteins from natural rubber. In addition, highly deproteinized rubber performed less allergic potential according to PCA test and ELISA, and would be safer than the traditional natural rubber which is known to cause Type I allergic reaction. REFERENCES 1) Nutter, A.F.,: Br. J. Dermatol, 591, 101 (1979) 2) Turjanmma, K., Laurita, K., Makinen-Kiljunen, S. 
